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�3HQXOLV�3HQDQJJXQJMDZDE��(-PDLO��WULDQQLVD�MXOLD#JPDLO�FRP� 

7HOS�KS�������������� 

$%675$. 

'DODP� SHQJJXQDDQQ\D� VHEDJDL� OLJKW� HPLWWLQJ� GLRGH� �/('�� SXWLK�� IRVIRU� %RURQ�

&DUERQ� 2[\-1LWULGH� 6LOLND� �%&12�6L2��� WHUXV� GLNHPEDQJNDQ� VHEDJDL� DOWHUQDWLI�

SHQJJXQDDQ� IRVIRU� GHQJDQ� RNVLGD� WDQDK� MDUDQJ�� 3DGD� SHQHOLWLDQ� LQL� GLODNXNDQ����

SURVHV� VLQWHVLV� IRVIRU�%&12�6L2��GHQJDQ�PHPDQIDDWNDQ�EDKDQ-EDKDQ�DODP�\DQJ�

PXGDK� GLWHPXNDQ� GL� ,QGRQHVLD�� 3UHNXUVRU� \DQJ� GLJXQDNDQ� PHOLSXWL� DVDP� ERUDW��

VHEDJDL� VXPEHU� ERURQ� GDQ� XUHD� VHEDJDL� VXPEHU� QLWURJHQ�� VHGDQJNDQ� VHEDJDL������

VXPEHU� NDUERQ� GLJXQDNDQ� SDWL� GDUL� WHSXQJ� WDSLRND� GDQ� VHOXORVD� \DQJ� GLHNVWUDNVL�

GDUL��WDQDPDQ�UDPL��6LQWHVLV�PDWHULDO�IRVIRU�%&12�6L2��GLODNXNDQ�GHQJDQ�PHWRGH�

VRO-JHO� GHQJDQ� SHUEDQGLQJDQ� PRODU� 1LWURJHQ�%RURQ� VHEHVDU� ���� GDQ� � NRPSRVLVL�

NDUERQ� ��� GDQ� ���� ZW�� 1DQRSDUWLNHO� VLOLND� NHPXGLDQ� GLWDPEDKNDQ� GHQJDQ�������

SHUEDQGLQJDQ����ZW��.DOVLQDVL�GLODNXNDQ�SDGD�VXKX�����&�VHODPD����PHQLW�GDODP�

NRQGLVL� WHNDQDQ� DWPRVIHU�� 'HQJDQ� SHQ\LQDUDQ� VLQDU� 89� GLGDSDWNDQ� KDVLO� EDKZD�

SHQGDUDQ� GHQJDQ� LQWHQVLWDV� SDOLQJ� WLQJJL� WHUMDGL� SDGD� IRVIRU� %&12�6L2�� \DQJ����

GLVLQWHVLV� GHQJDQ� � VXPEHU� NDUERQ� SDWL� GHQJDQ� NDQGXQJDQ� ����� ZW� GDQ���������������

QDQRSDUWLNHO� VLOLND� ���� QP�� GDQ� MXJD� IRVIRU� %&12�6L2�� \DQJ� GLVLQWHVLV� GHQJDQ�

VXPEHU�NDUERQ�SDWL�GHQJDQ�NDQGXQJDQ����ZW�GDQ�QDQRSDUWLNHO� VLOLND����QP�GDQ�

���� QP��+DVLO� SHQHOLWLDQ� LQL�PHQXQMXNNDQ� EDKZD�PDWHULDO� IRVIRU� DOWHUQDWLI� \DQJ�
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GLVLQWHVLV� GHQJDQ� FDUD� VHGHUKDQD� GDQ� WHPSHUDWXU� UHQGDK� GDSDW� PHQMDGL� NDQGLGDW�

\DQJ�PHQMDQMLNDQ�XQWXN�/('�SXWLK� 

.DWD�.XQFL� %RURQ�&DUERQ�2[\-1LWULGH��%&12���QDQRSDUWLNHO�VLOLND��VHOXORVD��

/('�SXWLK 

 

$%675$&7 

:LWKLQ� LWV� XVDJH� IRU� ZKLWH� OLJKW� HPLWWLQJ� GLRGH� �ZKLWH-/('��� %RURQ� &DUERQ��������

2[\-1LWULGH�6LOLFD��%&12�6L2���SKRVSKRU�LV�FRQWLQXRXVO\�EHLQJ�GHYHORSHG�DV�DQ�

DOWHUQDWLYH�WR�UDUH-HDUWK�R[LGH�SKRVSKRU�� ,Q�WKLV�UHVHDUFK�� WKH�V\QWKHVLV�RI�%&12�

6L2��SKRVSKRU�LV�GRQH�E\�WKH�XVH�RI�QDWXUDO�UHVRXUFHV�WKDW�DUH�HDVLO\�IRXQG�LQ�,QGR�

QHVLD��7KH�SUHFXUVRUV�XVHG�DUH�ERULF�DFLG�DV�ERURQ�VRXUFH��XUHD�DV�QLWURJHQ�VRXUFH��

DQG�VWDUFK�IURP�WDSLRFD�IORXU�DQG�FHOOXORVH�H[WUDFWHG�IURP�UDPLH�DV�FDUERQ�VRXUFH��

7KH� V\QWKHVLV� SURFHVV� LV� FDUULHG� RXW� E\� VRO-JHO� PHWKRG� ZLWK� PRODU� UDWLR� RI�����������

1LWURJHQ�%RURQ�����DQG�FDUERQ�FRPSRVLWLRQ����DQG�����ZW��&DOFLQDWLRQ�SURFHVV�

LV�FDUULHG�RXW�DW�����&�WHPSHUDWXUH�IRU����PLQXWHV�XQGHU�DWPRVSKHULF�SUHVVXUH�FRQ�

GLWLRQ�� 8SRQ� LOOXPLQDWLRQ� XQGHU� 89� UD\V�� WKH� KLJKHVW� LQWHQVLW\� RFFXUUHG� LQ� WKH�

%&12�6L2��SKRVSKRU� WKDW�ZDV� V\QWKHVL]HG�ZLWK� ����ZW� VWDUFK� DV� FDUERQ� VRXUFH�

DQG� ���� QP� VLOLFD� QDQRSDUWLFOHV�� DQG� LQ� WKH� %&12�6L2��SKRVSKRU� WKDW� ZDV���������

V\QWKHVL]HG�ZLWK� ���ZW� VWDUFK� DV� FDUERQ� VRXUFH� DQG� VLOLFD� QDQRSDUWLFOHV�ZLWK� ���

QP� DQG� ���� QP� LQ� VL]H�� 7KH� RXWFRPH� RI� WKLV� UHVHDUFK� VKRZHG� WKDW� DOWHUQDWLYH����

SKRVSKRU�PDWHULDO�WKDW�ZDV�V\QWKHVL]HG�XVLQJ�IDFLOH�PHWKRG�XQGHU�ORZ�WHPSHUDWXUH�

FRXOG�EH�D�SURPLVLQJ�FDQGLGDWH�IRU�ZKLWH-/('�� 

.H\ZRUGV�� %RURQ� &DUERQ� 2[\-1LWULGH� �%&12��� VLOLFD� QDQRSDUWLFOHV�� FHOOXORVH��

ZKLWH-/('� 
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�� 3HQGDKXOXDQ 

�3HUPDVDODKDQ� WHUNDLW� SHPDQIDDWDQ�

HQHUJL� \DQJ� HILVLHQ� PHUXSDNDQ� VDODK�

VDWX� SHUPDVDODKDQ� \DQJ� PHQMDGL�

SHUKDWLDQ� GL� GXQLD� VDDW� LQL�� 3DGD�

ELGDQJ� SHQFDKD\DDQ� GDQ� WHNQRORJL�

SHQHUDQJDQ�� VXPEHU� SHQFDKD\DDQ�

NRQYHQVLRQDO� VHSHUWL� ODPSX� SLMDU� GDQ�

IORXUHVHQV� PHUXSDNDQ� FRQWRK�

SHPDQIDDWDQ� HQHUJL� \DQJ� NXUDQJ�

HILVLHQ�� 6XPEHU� SHQFDKD\DDQ�

NRQYHQVLRQDO� EHUJDQWXQJ� SDGD�

SHPDQDVDQ�DWDX�SHOHSDVDQ�JDV��KDO�LQL�

PHQ\HEDENDQ� NHUXJLDQ� HQHUJL� \DQJ�

FXNXS� EHVDU� GDODP� EHQWXN� SHOHSDVDQ�

SDQDV�� 6HEDJDL� VDODK� VDWX� DOWHUQDWLI�

VXPEHU� SHQFDKD\DDQ� \DQJ� HILVLHQ��

VROLG-VWDWH� OLJKWLQJ� �66/�� DWDX�

SHQFDKD\DDQ� VROLG-VWDWH� VDDW� LQL�

EDQ\DN� GLJXQDNDQ�� 3HQFDKD\DDQ���

VROLG-VWDWH� PHPEHULNDQ� EHEHUDSD�

NHOHELKDQ� GLEDQGLQJNDQ� VXPEHU�

SHQFDKD\DDQ�NRQYHQVLRQDO��DQWDUD�ODLQ�

PHOLSXWL� HILVLHQVL� SHQFDKD\DDQ� \DQJ�

WLQJJL�� SHQJKHPDWDQ� HQHUJL�� UDPDK�

OLQJNXQJDQ�� GDQ� XPXU� KLGXS� \DQJ�

OHELK� SDQMDQJ� >�@�� 3HQFDKD\DDQ�������

VROLG-VWDWH� PHQJJXQDNDQ� /('�����

�OLJKW-HPLWWLQJ�GLRGH���2/('��RUJDQLF�

OLJKW-HPLWWLQJ� GLRGH��� PDXSXQ� 3/('�

�SRO\PHU�OLJKW-HPLWWLQJ�GLRGH��VHEDJDL�

VXPEHU�SHQJKDVLO�FDKD\D� 

6DODK�VDWX�NDUDNWHULVWLN�SHQWLQJ�GDUL�

SHQFDKD\DDQ� DGDODK� FRORU� UHQGHULQJ�

\DQJ� PHQXQMXNNDQ� NHDVOLDQ� ZDUQD�

GDUL� VXDWX� REMHN� NHWLND� GLSDSDUNDQ�

VXDWX� VXPEHU� FDKD\D� WHUWHQWX�� &RORU�

UHQGHULQJ� EHUJDQWXQJ� GDUL� VSHNWUXP�

VXPEHU�FDKD\D��ROHK�NDUHQD�LWX�VXPEHU�

FDKD\D�EHUZDUQD�SXWLK�PHQMDGL�SHQWLQJ�

GDODP� SHUPDVDODKDQ� NHEXWXKDQ�

SHQFDKD\DDQ� >�@��8QWXN�PHQJKDVLONDQ�

FDKD\D� SXWLK� GHQJDQ� PHQJJXQDNDQ�

VXPEHU� FDKD\D� /('�� GDSDW� GLODNXNDQ�

GHQJDQ� PHQJRPELQDVLNDQ� /('�

EHUZDUQD� PHUDK�� KLMDX�� GDQ� ELUX��

PHQJJXQDNDQ�/('�89�ELUX�GDQ�IRVIRU�

5*%��UHG-JUHHQ-EOXH��IRVIRU�NXQLQJ� 

)RVIRU� \DQJ� GLJXQDNDQ� SDGD� /('�

SXWLK� EHUEDVLV� IRVIRU� XPXQ\D� WHUGLUL�

GDUL� PDWHULDO� KRVW� LQRUJDQLN� \DQJ�������

GL-GRSLQJ� GHQJDQ� HOHPHQ� DNWLI� VHFDUD�

RSWLN�� 0DWHULDO� KRVW� XPXPQ\D� DGDODK�

JDUQHW�� PLVDOQ\D� <WWULXP� $OXPLQXP�

*DUQHW� �<$*��� (OHPHQ� DNWLI� ELDVDQ\D�

GLEXDW� GDUL� HOHPHQ� WDQDK-MDUDQJ��

RNVLGD� WDQDK-MDUDQJ�� PDXSXQ� EDKDQ�

WDQDK-MDUDQJ� ODLQ�� FRQWRKQ\D� DGDODK�

&HULXP� �&H��� 6HODLQ� VXOLW� XQWXN�

PHPXUQLNDQ� HOHPHQ� WDQDK-MDUDQJ� LQL��

VLQWHVLV� IRVIRU� GDUL� HOHPHQ� LQL� MXJD�

PHPEXWXKNDQ� HQHUJL� \DQJ� WLQJJL��

6HEDJDL� FRQWRK�� VLQWHVLV� IRVIRU�

<$*�&H�GDUL�\WWULD�GDQ�RNVLGH�FHULXP�

PHPHUOXNDQ� WHPSHUDWXU� VLQWHULQJ�

VHEHVDU������&�GDQ������&�>�@� 

.HEXWXKDQ� SHQJJXQDDQ� HQHUJL�

WLQJJL� GDODP� SURVHV� VLQWHVLV� IRVIRU�

PHUXSDNDQ� SHUPDVDODKDQ� \DQJ� LQJLQ�

GLDWDVL� ROHK� SDUD� SHQHOLWL�� &DUERQ-
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EDVHG� ERURQ� R[\QLWULGH� DWDX� %&12�

PHUXSDNDQ� VDODK� VDWX� PDWHULDO� IRVIRU�

DOWHUQDWLI� \DQJ� VDDW� LQL� EDQ\DN� GLWHOLWL�

NDUHQD� SURVHV� VLQWHVLVQ\D�

PHQJJXQDNDQ�HQHUJL�\DQJ�UHODWLI�OHELK�

UHQGDK� �WHPSHUDWXU� VLQWHULQJ� NXUDQJ�

GDUL�����&��>�@� 

)RVIRU� %&12� PHPLOLNL� EHEHUDSD�

NHXQJJXODQ� GLEDQGLQJNDQ� IRVIRU�

<$*�&H�\DLWX�WLGDN�PHPHUOXNDQ�WDP�

EDKDQ� RNVLGD� ORJDP� WDQDK� MDUDQJ� VH�

EDJDL� DNWLYDWRU�� SURVHV� VLQWHVLV� \DQJ�

OHELK� VHGHUKDQD� GDQ� WHPSHUDWXU� SHP�

URVHVDQ� \DQJ� UHODWLI� UHQGDK� GL� EDZDK�

NRQGLVL� DWPRVIHULN�� %HEHUDSD�

SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� MXJD�

WHODK� PHQXQMXNNDQ� EDKZD� UHQWDQJ�

HPLVL�GDUL�IRVIRU�LQL�PXGDK�GLVHVXLNDQ�

GHQJDQ�PHQJXEDK�NDGDU� EHUDW� NDUERQ�

GL�GDODPQ\D�>�@�� 

%&12� PHUXSDNDQ� VHEXWDQ� XQWXN�

PDWHULDO� \DQJ� PHPLOLNL� K-%1� DWDX�

KH[DJRQDO� %RURQ-1LWULGH� VHEDJDL�

PDWHULDO� KRVW� GDQ� NDUERQ� VHEDJDL� LRQ�

DNWLYDWRU�� 8QWXN� PHQLQJNDWNDQ�

HILVLHQVL� OXPLQHVHQV� GDUL� PDWHULDO�

IRVIRU�%&12��WHODK�EDQ\DN�GLODNXNDQ�

SHQHOLWLDQ�GHQJDQ�PHPRGLILNDVL� NRP�

SRQHQ-NRPSRQHQ�SHQ\XVXQQ\D� 

3DGD�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�

)DU\XQL� WDKXQ� ������ SHQDPEDKDQ�

QDQRSDUWLNHO� 6L2�� VHEDJDL� LRQ�

SHQJRWRU� DWDX� \DQJ� GLVHEXW� MXJD�

GHQJDQ� VHQVLWL]HU�� PHQ\HEDENDQ�

WHUMDGLQ\D� KRPRJHQLWDV� XNXUDQ�

WHUMDGLQ\D�KRPRJHQLWDV�XNXUDQ�SDUWLNHO�

%&12�6L2�� \DQJ� GLKDVLONDQ� GDUL�

SURVHV� VLQWHVLV�� +RPRJHQLWDV� XNXUDQ�

SDUWLNHO� %&12�6L2�� LQL� QDQWLQ\D����

EHUSHQJDUXK� SDGD� SHQLQJNDWDQ���������

GLVWULEXVL� VSDVLDO� VSHNWUXP� OXPLQHVHQV�

VHUWD� PHQLQJNDWNDQ� TXDQWXP� \LHOG�

IRVIRU�>�@� 

3DGD�WDKXQ������GDQ�������$OIDWLND�

GDQ� 1XU\DGLQ� PDVLQJ-PDVLQJ�

PHQJDMXNDQ�SDWL�GDUL�WDSLRND�GDQ�DVDP�

VLWUDW� VHEDJDL� DOWHQDWLI� VXPEHU� NDUERQ�

VHEDJDL� SHQJJDQWL� 3(*� \DQJ�

GLJXQDNDQ� :DQJ� GDQ� )DU\XQL�� 'DUL�

SHQHOLWLDQ� \DQJ� GLODNXNDQ�� GLGDSDWNDQ�

NHVLPSXODQ�EDKZD�SHQJJXQDDQ�NDUERQ�

GHQJDQ� VWUXNWXU� PROHNXODU� \DQJ� OHELK�

VHGHUKDQD� PHQJXUDQJL� SHPEHQWXNDQ�

UHVLGX� NDUERQ� SDGD� %&12�6L2���

5HVLGX� NDUERQ� PHQ\HEDENDQ�����������

SHQJXUDQJDQ� LQWHQVLWDV� IRWROXPLQHVHQV�

IRVIRU�>�@>�@� 

'L� WDKXQ� ������ 6DWULD� PHODNXNDQ�

PRGLILNDVL� GDUL� SHQHOLWLDQ� \DQJ���������

GLODNXNDQ� $OIDWLND� GDQ� PHQGDSDWNDQ�

EDKZD� VWUXNWXU� KHNVDJRQDO� %&12�

6L2�� GLGDSDWNDQ� RSWLPXP� SDGD������

NRQVHQWUDVL� ERURQ� ���� 0� GDQ���������

NRPSRVLVL� VXPEHU� NDUERQ� ��� >�@����

7DKXQ� ������ <XGKLVWLUD� EHUKDVLO����

PHPEXDW� IRVIRU� %&12�6L2�� GHQJDQ�

PHQDPEDKNDQ� NLWRVDQ� VHEDJDL���������

GLVSHUVDQ� NH� GDODP� SUHNXUVRU� VLOLND�

VHKLQJJD� PHQJKDVLONDQ� QDQRSDUWLNHO�

VLOLND��'DUL� SHQHOLWLDQ� \DQJ� GLODNXNDQ��
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 VHSHUWL� SRO\HWK\OHQH�WHWUDHWK\OHQH�

HWK\OHQH� JO\FRO� �3(*�(*�7(*�� >�@

>��@>��@��DVDP�VLWUDW�>��@>��@��SDWL�GDUL�

WDSLRND� >��@�� GDQ� QDQRVHOXORVD� GDUL�

WDQDPDQ� WHEX� >��@��3DGD�SHQHOLWLDQ� LQL�

DNDQ� GLJXQDNDQ� VHOXORVD� \DQJ���������

EHUVXPEHU� GDUL� WDQDPDQ� UDPL�

�%RHKPHULD� QLYHD�� VHEDJDL� VXPEHU�

NDUERQ� GDUL� IRVIRU� %&12�6L2������

6HOXORVD� PHUXSDNDQ� SROLPHU� DODP�

\DQJ� MXPODKQ\D� EHUOLPSDK� GL�����������

,QGRQHVLD�� 3HQJJXQDDQ� VHOXORVD� GDUL�

WDQDPDQ�UDPL�EHOXP�SHUQDK�GLODNXNDQ�

VHEHOXPQ\D� GDODP� SHQHOLWLDQ� IRVIRU�

%&12�6L2��� KDO� LQL�PHUXSDNDQ� RULJL�

QDOLWDV� GDUL� SHQHOLWDQ� LQL�� 6HODLQ� LWX��

SHQJJXQDDQ� VHOXORVD� GDUL� WDQDPDQ� UD�

PL� GDODP� SHQHOLWLDQ� MXJD� PHUXSDNDQ�

VDODK� VDWX� XSD\D� XQWXN�PHPDQIDDWNDQ�

EDKDQ�DODP�\DQJ�MXPODKQ\D�EHUOLPSDK�

GL�,QGRQHVLD� 

)RVIRU� %&12�6L2�� SDGD� SHQHOLWLDQ�

GLEXDW� GHQJDQ� PHPSHUKDWLNDQ� YDULDVL�

GDQ�NDGDU�EHUDW�VXPEHU�NDUERQ��XNXUDQ�

QDQRSDUWLNHO� VLOLND� VHEDJDL� VHQVLWL]HU��

VHUWD� SHQJDUXK� NDOVLQDVL� WHUKDGDS�

IRVIRU� %&12�6L2�� \DQJ� GLKDVLONDQ��

9DULDVL� VXPEHU� NDUERQ� EHUDVDO� GDUL�

SHQJJXQDDQ�SDWL�GDUL�WDSLRND�GDQ�VHOX�

ORVD� GDUL� WDQDPDQ� UDPL�� .DGDU� EHUDW�

VXPEHU� NDUERQ� \DQJ� DNDQ� GLJXQDNDQ�

GLOLKDW�GDUL�SHUEDQGLQJDQ�PDVVD�DQWDUD�

VXPEHU� NDUERQ� WHUKDGDS� � PDVVD� WRWDO�

GHQJDQ� DVDP� ERUDW� GDQ� XUHD�� .DGDU�

EHUDW�VXPEHU�NDUERQ�LQL�QDQWLQ\D�DNDQ�

GLGDSDWNDQ� NHVLPSXODQ� EDKZD� XNXUDQ�

SDUWLNHO� IRVIRU� \DQJ� WHUEHQWXN���������

EHUSHQJDUXK� SDGD� LQWHQVLWDV������������

IRWROXPLQHVHQV� IRVIRU� WHUVHEXW� >��@��

6HODQMXWQ\D� SDGD� WDKXQ� �������������

$GLQHJRUR�PHODNXNDQ�SHQHOLWLDQ�XQWXN�

PHOLKDW� SHQJDUXK� SHUODNXDQ� NDOVLQDVL�

GDQ� NRPSRVLVL� QDQRVHOXORVD� VHEDJDL�

VXPEHU� NDUERQ� WHUKDGDS� SXQFDN���

VSUHNWUXP� HPLVL� GDQ� LQWHQVLWDV�������

IRWROXPLQHQV� GDUL� IRVIRU� %&12�6L2���

'DUL� SHQHOLWLDQ� WHUVHEXW� GLGDSDWNDQ�

KDVLO� EDKZD� WHUMDGL� SHQXUXQDQ���������

LQWHQVLWDV� VHLULQJ� GHQJDQ� SHQLQJNDWDQ�

NRPSRVLVL� NDUERQ� GDODP� IRVIRU�

%&12�6L2�� GDQ� SHUODNXDQ� NDOVLQDVL�

SDGD� VDPSHO�� 3HUODNXDQ� NDOVLQDVL�

PHPXQJNLQNDQ� WHUMDGL� Q\D� SHQXUXQDQ�

NRPSRVLVL� DQLRQ�%2�
-�PHQMDGL�SURGXN�

%�2��>��@� 

'DUL�EHEHUDSD�SHQHOLWLDQ�\DQJ�WHODK�

GLVHEXWNDQ�GLDWDV��GLGDSDWNDQ�EHEHUDSD�

SDUDPHWHU� \DQJ� EHUSHQJDUXK� GDODP�

RSWLPDVL� SHUIRUPD� IRVIRU� %&12�����

DQWDUD� ODLQ� SHQDPEDKDQ� SDUWLNHO� 6L2��

VHEDJDL�VHQVLWL]HU��XNXUDQ�SDUWLNHO�6L2��

\DQJ� DNDQ� PHPSHQJDUXKL� XNXUDQ�

SDUWLNHO� IRVIRU� EHVHUWD� KRPRJHQL�

WDVQ\D��NRPSRVLVL�NDUERQ�GDODP�IRVIRU�

%&12��6L2���VHUWD�SHUODNXDQ�NDOVLQDVL�

SDGD�IRVIRU� 

%HEHUDSD� VXPEHU� NDUERQ� WHODK�

GLWHOLWL�GDODP�SHPEXDWDQ�IRVIRU�%&12�

VHSHUWL� SRO\HWK\OHQH�WHWUDHWK\OHQH�
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 DJDU� WLGDN� WHUMDGL� SHUXEDKDQ� VWUXNWXU�

LNDWDQ�GDODP�IRVIRU�>�@� 

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN���

PHQJRSWLPDVL� VLIDW� IRWROXPLQHVHQV�

GDUL�IRVIRU�\DQJ�GLEXDW�GHQJDQ�VXPEHU�

NDUERQ� SDWL� \DQJ� EHUDVDO� GDUL� WDSLRND�

GDQ�VHOXORVD�\DQJ�EHUDVDO�GDUL�WDQDPDQ��

UDPL� GHQJDQ� PHQJRSWLPDONDQ�

SHQJDUXK-SHQJDUXK� GL� DWDV� \DQJ� WHODK�

GLSHODMDUL� GDUL� SHQHOLWLDQ-SHQHOLWLDQ�

VHEHOXPQ\D��6DVDUDQ�GDUL�SHQHOLWLDQ�LQL�

DGDODK� PHQJKDVLONDQ� IRVIRU� %&12�

6L2�� � � � VLOLND� GHQJDQ� PRUIRORJL� GDQ�

VLIDW� � � � IRWROXPLQHVHQV� \DQJ� RSWLPXP�

GHQJDQ� PHPDQIDDWNDQ� EDKDQ� EDNX�

\DQJ� NHWHUVHGLDDQQ\D� EHVDU�� SURVHV�

VLQWHVLV� \DQJ� PXGDK�� GDQ� OHELK�

HNRQRPLV�� � � � VHKLQJJD� GLKDUDSNDQ�

SHQHOLWLDQ� LQL� GDSDW� � � � � � PHQMDGL������

VXPEDQJDQ� \DQJ� � EHUPDQIDDW� XQWXN�

SHUNHPEDQJDQ� SHQHOLWLDQ� PDWHULDO�

IRVIRU�%&12�6L2�� 

6LQWHVLV� IRVIRU� %&12�6L2����������

GLODNXNDQ� GHQJDQ� PHWRGH� VRO-JHO�

GHQJDQ� SUHNXUVRU� WDSLRND�� WDQDPDQ�

UDPL��DVDP�ERUDW��+�%2����XUHD���1+��

�&2��� VRGLXP� VLOLNDW� �1D�6L2���� GDQ�

7(26�� 0HWRGH� VRO-JHO� GLSLOLK� NDUHQD�

GDSDW� PHQJKDVLONDQ� SDUWLNHO� IRVIRU�

EHUXNXUDQ� VXE-PLNURQ� KLQJJD� QDQR�

GHQJDQ� NRQWURO� PRUIRORJL� VHUWD��������

KRPRJHQLWDV�\DQJ�EDLN�� 

 
���%DKDQ�GDQ�0HWRGH� 

PHPSHQJDUXKL� EDQG� JDS� IRVIRU� SDGD�

QLODL� \DQJ� WHSDW� XQWXN� HNVLWDVL� >��@�

GDQ�MXJD�DNDQ�PHPSHQJDUXKL�SDQMDQJ�

JHORPEDQJ� SXQFDN� HPLVL� GDUL���������

SHQGDUDQ� IRVIRU� %&12�6L2�� NHWLND�

GLVLQDUL�89�>��@� 

3HUDQ� VLOLND� SDGD� IRVIRU� %&12�

6L2�� MXJD� SHQWLQJ� NDUHQD� GDSDW�

PHQLQJNDWNDQ� KRPRJHQLWDV� VLIDW���

IRWROXPLQHVHQV� GHQJDQ� PHPHUDWDNDQ�

DOLUDQ� SDQDV� NH� VHOXUXK� VSHVLPHQ����

VHKLQJJD� SHUWXPEXKDQ� SDUWLNHO�

%&12�6L2�� PHQMDGL� OHELK� KRPRJHQ�

>�@��3DGD�SHQHOLWLDQ�LQL�DNDQ�GLODNXNDQ�

SURVHV� VLQWHVLV� QDQRSDUWLNHO� VLOLND�

GHQJDQ� PHWRGH� SUHVLSLWDVL� ELDVD� GDQ�

SURVHV� 6W|EHU� XQWXN� NRQWURO� XNXUDQ�

SDUWLNHO� VLOLND�� 8NXUDQ� SDUWLNHO� VLOLND�

EHUSHUDQ� SHQWLQJ� GDODP� PHQMDJD���

XNXUDQ� GDUL� SDUWLNHO� %&12�6L2�����

VHKLQJJD��GLDVXPVLNDQ�EDKZD�VHPDNLQ�

NHFLO� XNXUDQ� SDUWLNHO� VLOLND� PDND������������

IRWROXPLQHVHQV� GDUL� IRVIRU� %&12�

6L2�� WHUEHQWXN� DNDQ� VHPDNLQ� EDLN���

VHEDJDL� DNLEDW� GDUL� SHQLQJNDWDQ�������

GLVWULEXVL�VSDVLDO�VSHNWUXP�OXPLQHVHQV�

GDQ�SHQLQJNDWDQ�TXDQWXP�\LHOG�IRVIRU��

.DOVLQDVL� MXJD� PHPHJDQJ� SHUDQ���

SHQWLQJ� GDODP� VLQWHVLV� IRVIRU� GLPDQD�

VHPDNLQ� WLQJJL� VXKX� NDOVLQDVL� PDND�

NULVWDOLQLWDV� IRVIRU� PHQMDGL� VHPDNLQ�

WLQJJL� GDQ� VLIDW� IRWROXPLQHVHQV-Q\D�

MXJD� PHQMDGL� VHPDNLQ� EDLN�� GHQJDQ�

FDWDWDQ�VXKX�NDOVLQDVL�GL�EDZDK�����&�

DJDU� WLGDN� WHUMDGL� SHUXEDKDQ� VWUXNWXU�
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 GLDPDWL� SHQJDUXK� EHVDU� SDUWLNHO� VLOLND�

%&12�6L2�� WHUKDGDS� IRVIRU� \DQJ�

GLKDVLONDQ� 

,VRODVL�VHOXORVD�GDUL�UDPL�GLODNXNDQ�

GHQJDQ�PHWRGH�KLGUROLVLV�DVDP�GHQJDQ�

WHUOHELK� GDKXOX� GLODNXNDQ� SUHSDUDVL�

EDKDQ� PHQWDK� WDQDPDQ� UDPL� GHQJDQ�

SHQFXFLDQ�� SHUHQGDPDQ�� SHQJHULQJDQ��

GDQ� SHQJKDOXVDQ� VHUDW�� 6HUDW� KDOXV��

UDPL�NHPXGLDQ�GLHNVWUDNVL�VHOXORVDQ\D�

GHQJDQ� PHQJJXQDNDQ� DVDP� QLWUDW�

+12�� ������ 1D2+� ��� GDQ� 1D�62��

���� MXJD� EOHDFKLQJ� GHQJDQ� 1D2&O�

������ GDQ�+�2�� ����� 6HODPD� SURVHV�

GLODNXNDQ� MXJD� NRQWURO� WHPSHUDWXU�

GHQJDQ�PHQJJXQDNDQ�PDJQHWLF�VWLUUHU�

\DQJ�GLOHQJNDSL�GHQJDQ�KHDWHU� 

%DKDQ-EDKDQ� \DQJ� GLJXQDNDQ� GDODP�

SHQHOLWLDQ� LQL� PHOLSXWL� VHUDW� WDQDPDQ�

UDPL�� NLWRVDQ�� QDWULXP� VLOLNDW�

�1D�6L2����7(26��DVDP�ERUDW��+��%2�

���� GDQ� XUHD�� 3HUWDPD-WDPD� GLODNXNDQ�

SUHSDUDVL�SUHNXUVRU�VXPEHU�NDUERQ�GDQ�

VLOLND�� 6XPEHU� NDUERQ� SDWL� GLGDSDWNDQ�

ODQJVXQJ� GDUL� WDSLRND�� VHGDQJNDQ��

VXPEHU� NDUERQ� VHOXORVD� GLGDSDWNDQ�

GHQJDQ� HNVWUDNVL� GDUL� WDQDPDQ� UDPL��

3UHSDUDVL�QDQRSDUWLNHO�VLOLND�GLODNXNDQ�

GHQJDQ� GXD� FDUD� \DLWX� PHWRGH����

SUHVLSLWDVL� ELDVD�GHQJDQ�PHQJJXQDNDQ�

1D�6L2�� GDQ� PHWRGH� 6W|EHU� GHQJDQ�

PHQJJXQDNDQ� 7(26�� GLKDUDSNDQ�

NHGXD� PHWRGH� LQL� PHPEHULNDQ���������

QDQRSDUWLNHO� VLOLND� GHQJDQ� XNXUDQ�

SDUWLNHO��\DQJ��EHUEHGD�VHKLQJJD��GDSDW� 

*DPEDU���'LDJUDP�PHWRGH�SHPEXDWDQ�IRVIRU�%&12�6L2� 
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�SDGD� WXQJNX� EDNDU� GHQJDQ�������������

WHPSHUDWXUH�����&�VHODPD���MDP� 

 

����+DVLO�GDQ�3HPEDKDVDQ� 

6SHNWUXP�)7,5�GDUL�VDPSHO�VHUDW�UDPL�

GDQ�VHOXORVD�KDVLO�HNVWUDNVL� �GLWDPSLO�

NDQ�SDGD�*DPEDU��� 

6LQWHVLV� IRVIRU� %&12�6L2����������������

GLODNXNDQ� GHQJDQ� SUHSDUDVL� ODUXWDQ�

DVDP� ERUDW� GDQ� XUHD� ���� 0� \DQJ�

NHPXGLDQ� GLWDPEDKNDQ� NDUERQ� \DQJ�

EHUDVDO� GDUL� SDWL�VHOXORVD� GHQJDQ����

NRPSRVLVL� PDVVD� ���� GDQ� ����������

7HUDNKLU�GLODNXNDQ�SHUODNXDQ�NDOVLQDVL� 

7DEHO���3HQDPDDQ�VDPSHO�IRVIRU�%&12�6L2� 

*DPEDU���6SHNWUXP�)7,5�VDPSHO�VHUDW�UDPL�GDQ�VHOXORVD�\DQJ�GLHNVWUDNVL 
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 .HWHUDQJDQ�OHELK�ODQMXW�PHQJHQDL�JXJXV

-JXJXV�\DQJ�EHUVHVXDLDQ�GHQJDQ�SXQFDN�

DEVRUSVL�GDSDW�GLOLKDW�SDGD�7DEHO��� 

3HQJXUDQJDQ� OLJQLQ� GLNDWDNDQ� EHU�

KDVLO� GLODNXNDQ�� \DQJ� GLWDQGDL� GHQJDQ�

WHUMDGLQ\D� SHQ\HUDSDQ� JXJXV� IXQJVL�

& &�SDGD�VHNLWDU������FP-���.DUDNWHU�

LVWLN� QDWLYH� FHOOXORVH� GLWXQMXNNDQ� SDGD�

UHQWDQJ� GL� VHNLWDU� ELODQJDQ� JHORPEDQJ�

�ZDYHQXPEHU�� � ������ ������ ������ GDQ�

����FP-��>��@>��@>��@� 

6HODQMXWQ\D�� PHWRGH� SUHVLSLWDVL� GHQJDQ�

QDWULXP� VLOLNDW� PHQJKDVLONDQ� QDQR�

SDUWLNHO�VLOLND�VHSHUWL�\DQJ�WHUOLKDW�SDGD�

*DPEDU��� 

'DUL�VSHNWUXP�)7,5�\DQJ�GLGDSDWNDQ��

GDSDW� GLOLKDW� EDKZD� WHUMDGL� DEVRUSVL���

SDGD� VHNLWDU� ����� FP-�� \DQJ�������

PHQXQMXNNDQ� DOORPRUI� VHOXORVD� WLSH� ,��

6HODLQ� LWX�� WHUGDSDW� SLWD� DEVRUSVL� \DQJ�

OHEDU� SDGD� VHNLWDU� ����� FP-�� \DQJ����

PHQDQGDNDQ�SHQJXOXUDQ�JXJXV�IXQJVL�2

-+� SDGD� NHGXD� VDPSHO�� $EVRUSVL� SDGD�

VHNLWDU� ����� FP-�� PHQDQGDNDQ��������

SHQJXOXUDQ� JXJXV� IXQJVL� &-+�������������

6HGDQJNDQ� DEVRUSVL� SDGD� VHNLWDU� ������

������ GDQ� ����� FP-�� EHUVHVXDLDQ�

GHQJDQ� GHIRUPDVL� &-+��&-2-&�� GDQ�&-

2�� DWDX� YLEUDVL� XOXU� GDUL� JXJXV-JXJXV�

\DQJ�EHUEHGD�SDGD�NDUERKLGUDW�>��@>��@�� 

7DEHO���*XJXV-JXJXV�IXQJVL�SDGD�VHUDW�UDPL�GDQ�VHOXORVD�\DQJ�GLHNVWUDNVL 

*DPEDU���&LWUD�136��GDUL�NDUDNWHULVDVL�6(0 
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 GDULSDGD�SDUWLNHO� VLOLND�\DQJ�GLVLQWHVLV�

GHQJDQ� PHQJJXQDNDQ� PHWRGH�����

SUHVLSLWDVL��.RQWURO� XNXUDQ� \DQJ� OHELK�

EDLN� GDUL� PHWRGH� 6W|EHU� GDSDW��

GLVHEDENDQ�ROHK�NDWDOLV�DPPRQLD�\DQJ�

GLJXQDNDQ� SDGD� SURVHV� VLQWHVLV������

8NXUDQ� SDUWLNHO� VLOLND� GLWHQWXNDQ� ROHK�

SURVHV� QXNOHDVL� GDQ� SHUWXPEXKDQ�

SDUWLNHO�� NHGXD� SURVHV� LQL� GLSHQJDUXKL�

ROHK�NHFHSDWDQ�KLGUROLVLV�GDQ��NRQGHQ�

VDVL�>��@� 

6HODQMXWQ\D�� SHQJXMLDQ� VLIDW�����

IRWROXPLQHQV� IRVIRU� %&12�6L2��

VHFDUD� NXDOLWDWLI� GLODNXNDQ� GHQJDQ���

PHQ\LQDUL� VDPSHO� GHQJDQ� ODPSX� 89�

GHQJDQ� SDQMDQJ� JHORPEDQJ� ���� QP��

3HQJDPDWDQ� GLODNXNDQ� GHQJDQ� PDWD�

GDQ�NDPHUD�GLJLWDO� EDZDDQ� L3KRQH��V��

+DVLO� SHUHNDPDQ� FLWUD� VDDW� GLVLQDUL�

ODPSX�89� GDSDW� GLOLKDW� SDGD�*DPEDU�

�� 

'DUL� KDVLO� SHUHNDPDQ� FLWUD� GDUL�

NDUDNWHULVDVL� 6(0�� QDQRSDUWLNHO� VLOLND�

\DQJ� WHUEHQWXN� GDUL� VLQWHVLV� GHQJDQ�

PHWRGH� SUHVLSLWDVL� PHPLOLNL� EHQWXN��

EROD�� 6HODLQ� SDUWLNHO� VLOLND� EHUEHQWXN�

EXODW�� WHUGDSDW� SXOD� SDUWLNHO� GHQJDQ�

EHQWXN� SDQMDQJ� GDQ� UDPSLQJ� \DQJ����

GLSHUNLUDNDQ� DGDODK� SDUWLNHO� NLWRVDQ�

\DQJ�GLJXQDNDQ�VHEDJDL�GLVSHUVDQ�SDGD�

PHWRGH� SUHVLSLWDVL�� 'HQJDQ� SHUEHVDUDQ�

�����î�� GDUL� FLWUD� SHUHNDPDQ�������

NDUDNWHULVDVL�6(0�GDSDW�GLOLKDW�XNXUDQ�

GDUL�QDQRSDUWLNHO�VLOLND�\DQJ�WHUEHQWXN��

8NXUDQ� UDWD-UDWD� QDQRSDUWLNHO� VLOLND��

WHUEHQWXN� DGDODK� VHNLWDU� ���� QP�������

6HODQMXWQ\D�� QDQRSDUWLNHO� VLOLND� \DQJ�

GLKDVLONDQ� GDUL� PHWRGH� 6W|EHU� GDSDW�

GLOLKDW�SDGD�*DPEDU��� 

3DUWLNHO� VLOLND� \DQJ� WHUEHQWXN�������

WHUOLKDW� EHUEHQWXN� EROD� GHQJDQ� XNXUDQ�

\DQJ�OHELK�NHFLO�GDQ�OHELK�WHUGLVSHUVL� 

*DPEDU���&LWUD�136���GDUL�NDUDNWHULVDVL�6(0 
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VDPSHO��&�GDQ��&�PHQDQGDNDQ�EDKZD�

SXQFDN� GDUL� VSHNWUXP� HPLVL� VDPSHO-

VDPSHO� WHUVHEXW� EHUDGD� SDGD� UHQWDQJ�

SDQMDQJ�JHORPEDQJ�\DQJ�OHELK�SHQGHN��

NHPXQJNLQDQ�SDGD�VHNLWDU����-����QP�

�EHUVHVXDLDQ� GHQJDQ� ZDUQD� ELUX��� +DO�

LQL� EHUVHVXDLDQ� GHQJDQ� SHQHOLWLDQ-

SHQHOLWLDQ� ODLQ� \DQJ� WHODK� GLODNXNDQ�

VHEHOXPQ\D� \DQJ� PHQ\DWDNDQ� EDKZD�

SHQDPEDKDQ� NRQVHQWUDVL� NDUERQ� SDGD�

IRVIRU� %&12�6L2�� PHQ\HEDENDQ�

SHUJHVHUDQ� HPLVL� FDKD\D� SDGD� SDQMDQJ�

JHORPEDQJ� \DQJ� OHELK� WLQJJL� >��@>��@

>��@� 

3HQJDUXK�XNXUDQ�QDQRSDUWLNHO�VLOLND�

WHUKDGDS� SURSHUWL� IRWROXPLQHQV� GDUL�

IRVIRU� %&12�6L2�� EHOXP� GDSDW� XQWXN�

GLVLPSXONDQ�GDUL�XML�NXDOLWDWLI�DZDO�LQL��

%HUGDVDUNDQ�KDVLO�SHUHNDPDQ�FLWUD�DZDO�

GHQJDQ�PHPEDQGLQJNDQ�VDPSHO��&�GDQ�

�&�� QDQRSDUWLNHO� VLOLND� 136� ���������

%HUGDVDUNDQ� KDVLO� SHUHNDPDQ� FLWUD�

GDUL� VDPSHO�� WHUOLKDW� EDKZD� VDPSHO� �&�

PHPLOLNL� SHQGDUDQ� FDKD\D� \DQJ�SDOLQJ�

EDLN� GLDQWDUD� VDPSHO-VDPSHO� ODLQQ\D��

6HODLQ� VDPSHO� �&�� VDPSHO� �&� GDQ� �&�

MXJD� PHPEHULNDQ� SHQGDUDQ� FDKD\D�

\DQJ� FXNXS� EDLN�� 6DPSHO� �&���������

PHPEHULNDQ� SHQGDUDQ� FDKD\D� GHQJDQ�

ZDUQD� NHNXQLQJDQ�� VHGDQJNDQ� VDPSHO�

�&� GDQ� �&� PHPEHULNDQ� SHQGDUDQ�����

FDKD\D�GHQJDQ�ZDUQD�DJDN�SXWLK��3HUOX�

GLODNXNDQ� SHQJXMLDQ� OHELK� ODQMXW�

PHQJHQDL� FDKD\D� SHQGDUDQ� GDUL� IRVIRU�

%&12�6L2��� QDPXQ� GDSDW� GLEXDW�����

NHVLPSXODQ� VHPHQWDUD� GDUL� KDVLO� XML�

NXDOLWDWLI� DZDO� LQL�� 3HQGDUDQ� FDKD\D�

ZDUQD�NXQLQJ�GDUL�VDPSHO�PHQDQGDNDQ�

EDKZD� SXQFDN� GDUL� VSHNWUXP� HPLVL�

VDPSHO��&�EHUDGD�SDGD�VHNLWDU�SDQMDQJ�

JHORPEDQJ� ���-���� QP�� VHGDQJNDQ�

SHQGDUDQ�FDKD\D��ZDUQD�DJDN�SXWLK�GDUL�

*DPEDU���&LWUD�VDPSHO�IRVIRU�%&12�6L2��NHWLND�GLVLQDUL�89� 
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 VHEDJDL� VXPEHU� NDUERQ� WLGDN����������

PHPEHULNDQ� SHQGDUDQ� FDKD\D� \DQJ�

FXNXS� PHPXDVNDQ�� 3DWL� GDQ� VHOXORVD�

NHGXDQ\D� PHUXSDNDQ� SROLPHU� RUJDQLN�

UDQWDL� SDQMDQJ�� $QDOLVD� PHQJHQDL�

SHUEHGDDQ� IRVIRU� \DQJ� GLKDVLONDQ� GDUL�

NHGXD�SROLPHU�LQL�WLGDN�GDSDW�GLODNXNDQ�

KDQ\D� GHQJDQ� XML� NXDOLWDWLI� VHKLQJJD�

SHUOX�GLODNXNDQ�NDUDNWHULVDVL�\DQJ�OHELK�

PHQGDODP� 

 

���6LPSXODQ� 

6LQWHVLV� IRVIRU� %&12�6L2�� GHQJDQ�

PHWRGH� VLQWHVLV� VHGHUKDQD� GDQ� GHQJDQ�

PHPDQIDDWNDQ�EDKDQ�DODP�\DQJ�PXGDK�

GLGDSDWNDQ� GL� ,QGRQHVLD� EHUKDVLO� GLO�

DNXNDQ�� %HUGDVDUNDQ� SHQJXMLDQ� NXDOL�

WDWLI�DZDO��IRVIRU�%&12�6L2��LQL�FXNXS�

PHQMDQMLNDQ� XQWXN� PHQMDGL� NDQGLGDW�

IRVIRU�DOWHUQDWLI�\DQJ�EHEDV�GDUL�HOHPHQ�

WDQDK-MDUDQJ�� 1DPXQ� GHPLNLDQ� SHUOX�

GLODNXNDQ� NDUDNWHULVDVL� PDWHULDO� GDQ�

SHQJXMLDQ� OHELK� ODQMXW� XQWXN� PHOLKDW�

SHUIRUPD� IRVIRU�%&12�6L2�� LQL� GDODP�

DSOLNDVLQ\D�VHEDJDL�ODPSX�/('�SXWLK� 

 

���8FDSDQ�7HULPD�.DVLK 

3HQXOLV� EHUWHULPD� NDVLK� NHSDGD� VHPXD�

SLKDN� \DQJ� WHODK� PHPEDQWX� SHQHOLWLDQ�

LQL�� WHUXWDPD� NHSDGD� SLKDN� %HDVLVZD�

8QJJXODQ�.HPHQWHULDQ�3HQGLGLNDQ�GDQ�

.HEXGD\DDQ� ,QGRQHVLD� VHUWD� 'HSDUWH�

PHQ� 7HNQLN� )LVLND� ,7%� DWDV� EDQWXDQ�

GDQD�SHQGLGLNDQ�GDQ�SHQHOLWLDQ�� 

PHPEHULNDQ� SURSHUWL� IRWROXPLQHVHQV�

\DQJ� OHELK� EDLN� SDGD� IRVIRU� %&12�

6L2�� WHUEHQWXN�� +DO� LQL� FXNXS������

EHUWHQWDQJDQ� GHQJDQ� SHQHOLWLDQ-

SHQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ���������

WHUGDKXOX��8NXUDQ�VLOLND�PHPSHQJDUXKL�

OXDV� SHUPXNDDQ� GLPDQD� VHPDNLQ� NHFLO�

XNXUDQ� SDUWLNHO� PDND� OXDV������������������

SHUPXNDDQQ\D� VHPDNLQ� EHVDU�� /XDV�

SHUPXNDDQ� \DQJ� VHPDNLQ� EHVDU� DNDQ�

PHQGRURQJ� QXNOHDVL� \DQJ� OHELK���������

KHWHURJHQ�>��@��SDGD�IRVIRU�%&12�6L2��

KDO� LQL� GDSDW� PHPEDQWX� GDODP� SURVHV�

SHQ\HUDSDQ� HQHUJL� GDUL� VXPEHU�

SHQJHNVLWDVL� GLPDQD� VLOLND� EHUIXQJVL�

VHEDJDL� VHQVLWL]HU� SDGD� IRVIRU�� (QHUJL�

\DQJ�GLVHUDS�LQL�DNDQ�GLVDOXUNDQ�NHSDGD�

HOHPHQ� SHQJDNWLI� SDGD� IRVIRU� %&12�

6L2��\DQJ� QDQWLQ\D� DNDQ� EHUSHQJDUXK�

SDGD� HPLVL� FDKD\D� \DQJ� GLKDVLONDQ�

IRVIRU��'HQJDQ�NDWD�ODLQ��VHPDNLQ�NHFLO�

XNXUDQ� QDQRSDUWLNHO� VLOLND� SDGD� IRVIRU�

%&12�6L2��VHKDUXVQ\D� PHQJDNLEDWNDQ�

SURSHUWL� IRWROXPLQHQV� GDUL� IRVIRU����

PHQMDGL� VHPDNLQ� EDLN�� 1DPXQ�

GHPLNLDQ�� XQWXN� PHPSHODMDUL� KDO� LQL�

OHELK� GDODP� SHUOX� GLODNXNDQ� DQDOLVLV�

OHELK� ODQMXW� PLVDOQ\D� GHQJDQ�

PHQJJXQDNDQ� NDUDNWHULVDVL� 6(0� SDGD�

VDPSHO�� 

6DPSHO� �&�� �&�� GDQ� �&� NHWLJDQ\D�

PHUXSDNDQ� IRVIRU� %&12�6L2�� \DQJ�

PHQJJXQDNDQ� SUHNXUVRU� SDWL� VHEDJDL�

VXPEHU� NDUERQ�� 6DPSHO-VDPSHO� ODLQ�

\DQJ� PHQJJXQDNDQ� SUHNXUVRU� VHOXORVD�
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 FDUERQ-EDVHG� ERURQ� R[\QLWULGH�

SKRVSKRUV�� 0DWHULDOV� 5HVHDUFK�

%XOOHWLQ��������������–������KWWSV���

GRL�RUJ���������

M�PDWHUUHVEXOO������������ 

�� )DU\XQL�� ,�� '��� 1XU\DGLQ�� %�� :���

,VNDQGDU�� )��� $EGXOODK�� 0���

.KDLUXUULMDO�� 2JL�� 7��� 	� 2NX\DPD��

.�� �������� 6\QWKHVLV� DQG�

SKRWROXPLQHVFHQFH� RI� %&12�6L2��

QDQRFRPSRVLWH� SKRVSKRU� PDWHULDOV��

-RXUQDO�RI�/XPLQHVFHQFH����������–

����� KWWSV���GRL�RUJ���������

M�MOXPLQ������������ 

�� $OIDWLND�� 5��� 1XUXGGLQ�� $���

6XQHQGDU�� %��� 3UHSDUDVL� )RVIRU�

%RURQ� &DUERQ� 2[\QLWULGH� 6LOLFD�

XQWXN�$SOLNDVL� (PLVL�&DKD\D�3XWLK�

SDGD� /LJKW� (PLWWLQJ� 'LRGH�� 7XJDV�

6DUMDQD�� )LVLND� 7HNQLN� ,7%��

%DQGXQJ������� 

�� 1XU\DGLQ�� %�� :��� 3UDWLZL�� 7�� 3���

,VNDQGDU�� )��� $EGXOODK�� 0���

.KDLUXUULMDO�� .��� 2JL�� 7��� 	�

2NX\DPD�� .�� ��������

3KRWROXPLQHVFHQFH� RSWLPL]DWLRQ� RI�

%&12�SKRVSKRUV�V\QWKHVL]HG�XVLQJ�

FLWULF� DFLG� DV� D� FDUERQ� VRXUFH��

$GYDQFHG� 3RZGHU� 7HFKQRORJ\�� ��

����� ���–����� KWWSV���

GRL�RUJ���������M�DSW������������ 

�� 6DWULD��'���6XQHQGDU��%���0RGLILNDVL�

0RUIRORJL� )RVIRU� %RURQ� &DUERQ�

2[\QLWULGH� 6LOLFD� XQWXN� $SOLNDVL�

���5HIHUHQVL 

�� <H��6���;LDR��)���3DQ��<��;���0D��<��

<��� 	� =KDQJ�� 4�� <�� ��������

3KRVSKRUV� LQ� SKRVSKRU-FRQYHUWHG�

ZKLWH� OLJKW-HPLWWLQJ�GLRGHV��5HFHQW�

DGYDQFHV� LQ� PDWHULDOV�� WHFKQLTXHV�

DQG� SURSHUWLHV�� 0DWHULDOV� 6FLHQFH�

DQG�(QJLQHHULQJ�5��5HSRUWV���������

�–���� KWWSV���GRL�RUJ���������

M�PVHU������������ 

�� 2KQR�� <�� �������� &RORU� UHQGHULQJ�

DQG� OXPLQRXV� HIILFDF\� RI� ZKLWH�

/('� VSHFWUD�� ������ ���� KWWSV���

GRL�RUJ������������������ 

�� 3DQ��<���:X��0���	�6X��4����������

&RPSDUDWLYH� LQYHVWLJDWLRQ� RQ�

V\QWKHVLV�DQG�SKRWROXPLQHVFHQFH�RI�

<$*�&H� SKRVSKRU�� 0DWHULDOV�

6FLHQFH� DQG� (QJLQHHULQJ� %�� 6ROLG-

6WDWH� 0DWHULDOV� IRU� $GYDQFHG�

7HFKQRORJ\�� �������� ���–�����

KWWSV���GRL�RUJ���������

M�PVHE������������ 

�� 2JL��7���.DLKDWVX��<��� ,VNDQGDU��)���

:DQJ�� :�� 1��� 	� 2NX\DPD�� .��

��������)DFLOH�V\QWKHVLV�RI�QHZ�IXOO

-FRORU-HPLWWLQJ� %&12� SKRVSKRUV�

ZLWK� KLJK� TXDQWXP� HIILFLHQF\��

$GYDQFHG�0DWHULDOV��������������–

����� 

�� :DQJ�� :�� 1��� .DLKDWVX�� <���

,VNDQGDU�� )��� 	� 2NX\DPD�� .��

�������� &KHPLFDO� DQG�

SKRWROXPLQHVFHQFH�DQDO\VHV�RI�QHZ�
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 ��� 1XU\DGLQ�� %�� :��� 3UDWLZL�� 7���

)DU\XQL�� ,�� '��� 	� ,VNDQGDU�� )��

�������� FDUERQ� VRXUFH� 3UHOLPLQDU\�

6WXG\� RQ� 3UHSDUDWLRQ� RI� %&12�

3KRVSKRU� 3DUWLFOHV� 8VLQJ� &LWULF�

$FLG� DV� &DUERQ� 6RXUFH�� �������

KWWSV���GRL�RUJ������������������ 

��� <DQ��6���=KDQJ��;���/X��=���<X��0���

;X��;���/LQ��-���«�7DQJ��&����������

)DFLOH� V\QWKHVLV� DQG�

SKRWROXPLQHVFHQW� SURSHUWLHV� RI�

%&12� SKRVSKRUV� IRU� ZKLWH� OLJKW�

HPLWWLQJ� GLRGHV� DSSOLFDWLRQ��

&HUDPLFV�,QWHUQDWLRQDO�������������

–������ KWWSV���GRL�RUJ���������

M�FHUDPLQW������������ 

��� &KX��=���.DQJ��<���-LDQJ��=���/L��*���

+X�� 7��� :DQJ�� -��� «� :DQJ�� ;��

�������� *UDSKHQH� R[LGH� EDVHG�

%&12� K\EULG� QDQRVWUXFWXUHV��

WXQDEOH� EDQG� JDSV� IRU� IXOO� FRORXU�

ZKLWH� HPLVVLRQ�� 56&� $GY��� �������

�����–������� KWWSV���

GRL�RUJ���������&�5$�����% 

��� 6LQJK�� 5��� 0DWKXU�� $��� *RVZDPL��

1���	�0DWKXU��*�� ��������(IIHFW� RI�

FDUERQ� VRXUFHV� RQ� SK\VLFRFKHPLFDO�

SURSHUWLHV� RI� EDFWHULDO� FHOOXORVH�

SURGXFHG� IURP� *OXFRQDFHWREDFWHU�

[\OLQXV� 07&&� ������ KWWSV���

GRL�RUJ���������HSRO\-����-���� 

��� 3ROHWWR��0��� 2UQDJKL� -~QLRU�� +�� /���

	� =DWWHUD�� $�� -�� �������� 1DWLYH�

$SOLNDVL� :KLWH� /LJKW� (PLWWLQJ�

'LRGH�� 7XJDV� 6DUMDQD�� 7HNQLN�

0DWHULDO�,7%��%DQGXQJ������ 

��� <XGKLVWLUD�� <��� 6XQHQGDU�� %���

2SWLPDVL� 0RUIRORJL� GDQ� 6LIDW�

)RWROXPLQHVHQV� )RVIRU� %&12�

XQWXN� $SOLNDVL� /DPSX� /('� 3XWLK��

7XJDV� 6DUMDQD�� 7HNQLN� 0DWHULDO�

,7%��%DQGXQJ����� 

��� $GLQHJRUR��'��� 6XQHQGDU�� %���3HP�

DQIDDWDQ�6HOXORVD�GDUL�$PSDV�7HEX�

VHEDJDL� 6XPEHU� .DUERQ� SDGD� 6LQ�

WHVLV� )RVIRU� %&12� 6LOLND� XQWXN�

3HPEXDWDQ� /DPSX�/('�3XWLK�� 7X�

JDV� 6DUMDQD�� 7HNQLN� 0DWHULDO� ,7%��

%DQGXQJ������� 

��� .DLKDWVX�� <��� :DQJ�� :�-1���

,VNDQGDU�� )��� 2JL�� 7��� 	� 2NX\DPD��

.�� �������� (IIHFW� RI� WKH� &DUERQ�

6RXUFH� RQ� WKH� /XPLQHVFHQFH�

3URSHUWLHV� RI� %RURQ� &DUERQ�

2[\QLWULGH� 3KRVSKRU� 3DUWLFOHV��

-RXUQDO� RI� 7KH� (OHFWURFKHPLFDO�

6RFLHW\�� ��������� -����� KWWSV���

GRL�RUJ������������������ 

��� 1XU\DGLQ�� %�� :��� )DU\XQL�� ,�� '���

,VNDQGDU�� )��� $EGXOODK�� 0��� 	�

.KDLUXUULMDO����������(IIHFW�RI�VLOLFD�

QDQRSDUWLFOHV� RQ� WKH�

SKRWROXPLQHVFHQFH� SURSHUWLHV� RI�

%&12� SKRVSKRU�� $,3� &RQIHUHQFH�

3URFHHGLQJV�� ������ ���–�����

KWWSV���GRL�RUJ������������������ 
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 FHOOXORVH�� 6WUXFWXUH�� FKDUDFWHUL]DWLRQ�

DQG� WKHUPDO� SURSHUWLHV�� 0DWHULDOV�� �

����� ����–������ KWWSV���

GRL�RUJ���������PD������� 

��� 0LFKHOO�� $�� -��� 2I�� )�� 7�� 5�� 6��� 	�

&HOOXORVHV�� 1�� �������� ��� VHFRQG-

GHULYDWLYH���������–��� 

��� <DQJ�� +�� �������� &KDUDFWHULVWLFV� RI�

KHPLFHOOXORVH� �� FHOOXORVH� DQG� OLJQLQ�

S\URO\VLV�� ���� ����–������ KWWSV���

GRL�RUJ���������M�IXHO������������ 

��� 4L��'��� /LQ��&��� =KDR��+��� /LX��+���	�

/��� 7�� �������� 6L]H� 5HJXODWLRQ� DQG�

3UHGLFWLRQ�RI� WKH�6L2���1DQRSDUWLFOHV�

3UHSDUHG� 9LD� 6W|EHU� 3URFHVV�� ����

�-DQXDU\��� KWWSV���

GRL�RUJ���������������������������

��� 

��� =KDQJ��;���/L��<���<X��-���<X��<���-LD��

;��� /L�� /���«�/LX��+�� �������� (IIHFWV�

RI� FKHPLFDO� ERQGV� RQ� OXPLQHVFHQFH�

SURSHUWLHV� RI� %&12� SKRVSKRUV� ZLWK�

\HOORZ� DQG� RUDQJH� HPLVVLRQ�� -RXUQDO�

RI� /XPLQHVFHQFH�� ����2FWREHU� �������

����–������ KWWSV���GRL�RUJ���������

M�MOXPLQ������������ 

��� :DQJ��:���:LGL\DVWXWL��:���/HQJJRUR��

,�� :��� .LP�� 2��� 	� 2NX\DPD�� .��

�������� 3KRWROXPLQHVFHQFH�

2SWLPL]DWLRQ� RI� /XPLQHVFHQW�

1DQRFRPSRVLWHV� )DEULFDWHG� E\� 6SUD\�

3\URO\VLV� RI� D� &ROORLG-6ROXWLRQ�

3UHFXUVRU�� ���–����� KWWSV���

GRL�RUJ������������������ 


